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(54) lUIETHOD OF EXAMINING COLON CANCER AND COLON ADENOMA 



(57^ The present invention provides a method for ex- 
amining colorectal cancer and colorectal attenoma, 
which enables to detect colorectal cancer patients and 
patients at high risk of colorectal cancer at a high prob- 
ability and is useful for diagnosis of colorectal cancer and 
colorectal adenoma, and provides the examination rea- 
gents thereof. The present inventors discovered that 
there are significant differences in the distribution of Glc- 
NAc-6-sulfotransferase isozymes, sulfation enzymes of 
sugar residues, among non-cancer colorectal tissues, 
colorectal cancer tissues and colorectal adenoma tis- 
sues. Furthermore the inventors appfied the discovery to 



diagnosis and found that colorectal cancers and adeno- 
mas are detected specifically by assaying a definite 
range of GlcNAc -6-sulfated sugar residues in tissues 
from patients or feces samples. MECA-79 antibody 
(Phanningen, catalog No. 09961 D, Distributor Becton 
Dickinson), reacting with GlcNAc-6-suIfated sugar resi- 
dues, which are produced specifically by the enzyme 
present in colorectal cancer and colorectal adenoma tis- 
sues could be used for the examination of colorectal can^ 
cers and colorectal adenomas. 
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Description 

Reid of the Invention 

[0001] The present invention relates to a method for 
examining human colorectal cancers and colorectal ad- 
enomas, and to antftM>dies and examination reagents 
thereof. 

Prior Art 

[0002] Since the number of colorectal cancer patients 
is increasing year by year, a method for early detection 
is necessary. Although, immunological fecal occuit blood 
test and various tumor markers are used at present for 
the examination of colorectal cancers, these methods do 
not have satisfactory positive rates. Namely, the positive 
rate of immunological fecal occult blood test used for the 
examination of colorectal cancers is 50-60%. As to the 
tumor maricers of colorectal cancers, cancino-embryonic 
antigen (CEA), CA1 9-9, STX, which are used for exam- 
ining the therapeutic effect and f ormonitoring recun^nce, 
are not satisfactory as tumor markers for early detection 
of colorectal cancers. 

[0003] The colon is divided into right-half and left-half 
drawing a fine at the flexure cofi and colorectal cancers 
in right-half result frequently In pseudo-positive t)y fecal 
occult blood test using an anti-hemoglobin antibody, 
which is perva^vely used for the detection of colorBCtal 
cancers. Therefore, development of a test method con- 
tributing to increased early diagnosis rate particularty of 
the right-half colorectal cancers is expecting. As to the 
laboratory diagnosis of colorectal adenomas, which is 
regarded as the birthplace of colorectal cancers, suitable 
methods of detecting are not available and people rely 
inevitably on endoscopy at the present time. Simple 
method of diagnosing colorectal adenomas will be ben- 
eficial to classify patients into groups necessary and un- 
necessary for endoscopy, and contribute to early detec- 
tion of colorectal cancers. 

[0004] Although the sulfation of sugar residues \s ac- 
tive in a nonnal large bowel, it is known to be remartcably 
reduced in colorectal cancers. Namely, both 3'-sulfation 
of galactose and 6-suIfation of N-acetylglucosamine 
(hereinafter refemed to as [GlcNAc]). which are abundant 
in colorectum, are reduced {reference 1). A number of 
GlcNAc-6-suifotransferase isozymes have been known 
in colonectal cancertissues and in non-cancer colorectal 
tissues of patients, and l-GlcNAc6ST is significantiy de- 
creased in course of carcinogenesis, which leads to the 
reduced sulfation of sugar residues in colonectal cancer 
(reference 2). While, GlcNAc6ST-1 , one of the isozymes 
in a normal colorectum, does not show significant chang- 
es in the level in course of carcinogenesis. Furthermore, 
HEC-GteNAceST, another isozyme, increases signifi- 
cantly in colorectal cancer (reference 3). 
[0005] HEC-GlcNAc6ST, which increases in colorec- 
tal cancers, synthesizes 6-sulfated GlcNAc and cam'es 



out sulfation of GteNAc in various sugar residues. There- 
fore, there are a huge vat\&ty of the structures of intra- 
celluiariy synthesized sugar residues and their antigenic- 
ity. Since GIeNAc6ST-1 and l-Gk:NAc6ST also synthe- 
5 size 6-sulfatedGlcNAc, only the fact that 6-sulfatedGlc- 
NAc is synthesized from HEOGIcNAc6ST cannot be 
used as a spedfb method for diagnosis of colorectal can- 
cer. IHowever, it is knovm that the substrate selectivity of 
GbNAc6ST-1 and l-Gk:NAc6ST is nrtore specific than 
10 that of HEC-GlcNAc6ST (reference 3, 4). Therefore, cer- 
tain 6-sulfated sugar residues might be produced by 
HEC-GlcNAc6ST, but not by GlcNAc6ST nor by I- 
GteNAc6ST. However, an actual system for dagnosis of 
colorectal cancers has not been estabfished. 
'5 [0006] On the other hand, the monoclonal antibody 
(MECA-79 antibody, reference 5), comnrierdally availa- 
ble as an antibody against an immunological homing re- 
ceptor of lymphocytes, is known to react wfth chemically 
synthesized GlcNAce-sulfated sugar residues (refer- 
20 ence 7). Moreover, the antigens recognizable by the an- 
tibody (MECA-79) are reported to emerge on tiie cell sur- 
face, when a mouse gene encoding HEC-GlcNAc6ST 
enzyme is transduced Into CHO ceils (hamster ovary 
cells) (reference 7). However, it has not been known 
25 whether tiie antigens are recognizable by MECA-79 an- 
tibody emerged on human cancer cells. 
[0007] 



reference 1: Izawa, M. et al., Cancer Res.. 60: 
1410-1416,2000. 

reference 2:Abstract of the 22nd Research Meeting 
of Japan Molecular Tumor Maker pp42-43, 2002. 
reference 3: Seko, A. et al., Glycobiology, 10: 
919-929,2000 

reference 4: Seko. A. et al., Glycobiology, 12: 
379-388,2002 

reference 5: Streeter, P.R. et al., J. Cell Biol. 107: 
1853-1862, 1988. 

reference 6: Bruehl, R.E. et al., J. Biol. Chem. 275: 
32642-32648, 2000 
reference 7: Yeh, J.C. et al., Cell 1 05: 957-9B9,.2001 . 

Problenrg to be solved bv the Invention 

45 [0008] The present invention provides a method for 
examining colorectal cancer and colorectal adenoma, 
which enables to detect colorectal cancer patients and 
patients at high risk of colorectal cancer at a high prob- 
ability and is useful for diagnosis of colorectal cancer and 

50 adenoma, and provides the examination reagents there- 
of. 
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Means to solve the Problems 

55 [0009] The present inventors discovered that there are 
significant differences in the distribution of GlcNAc-6-sul- 
fotransferase isozymes, sulfation enzymes of sugar res- 
idues, between non-cancer colorectal tissues and color- 
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ectal cancer tissues or colorectal adenoma tissues, as a 
result of investigations. Then the inventors found that 
colorectal cancers and adenomas could be detected spe- 
cifically by assaying 6-sulfated sugar residues, which are 
synthesized only by HEC-GlcNAcSST, but not by s 
GlcNAc6ST-1 nor by l-G!cNAc6ST, in tissues of patients 
and in fecal samples. Previously, many antibodies such 
as AG223 (Biochem. (Tolcyo), 1 24:670-676. 199B), 
G152, G72, AG97, AG107, AG273, G2706, G27011. 
G27039 (all above, J.Biol.Chem..273:11 225-1 1233. io 
1998} are known as those reacting with GlcNAc-6-suN 
fated sugar residues. Meanwhile, MECA-79 antibody 
(Phanmingen, catalog No. 09961 D, distributor Becton 
Dickinson), which is commercially available as immuno- 
logbal iioming receptor of lymphocytes, is known to react is 
in some way with GlcNAc-6-sulfated sugar residues (ref- 
erence 6). 

The inventors made a search for an antibody, which have 
nttie reactivity to such cells as normal colorectal ep'rthelial 
cells expressing GlcNAc-6-sulfated sugar residues, but 20 
have strong reactivity to cells with such GlcNAc-6-sulfat- 
ed sugar residues as expressed in cancer cells, by 
screenings these antibodies. Then the obtained antibod- 
ies were assayed against samples from patients and 
were shown to be highly positive to colorectal cancer 2S 
cells. The above results lead to completion of the present 
invention. 

|001 0] In other words, the present invention is a meth- 
od for examining colorectal cancer and colorectal ade- 
noma comprising assaying the reactivity of an antibody so 
to tissues, body fluid or feces of patients, or extracts 
thereof, wherein said antibodies react with such antigen 
that is present in cells expressing HEC-GlcNAc6STgene 
encoding GlcNAc-6-sutfotransferase and that is absent 
or almost absent in celts expressing Gk;NAc6ST-1 or I- ^ 
GleNAc6ST gene. The antigen may be present in cells 
transduced with HEC-GicNAc6ST gene and is absent or 
almost absent in cells transduced with GlcNAc6ST-1 
gene or l-GlcNAc6ST gene. 

[0011] The antigen maybe represented by the formula 40 
below: 

Rl-Gal pi-3/4(S03-6) GlcNAc pi-R2 
where, R1 represents sugar residues added by other en- 
zymes and is not iimrted in structure. Gal p represents p 
galactose, GlcNAc p represents p N-acetylglucosamine, 
Gal pi -3/4 represents binding of 1 position of Gal p and 
3 position and/or 4 position of GlcNAc P, (SO3-6) repre- 
sents addition of a sulfate group to 6 position of GlcNAc 
P, R2 represents -SGalNAc a, -3Gal p or -2Mana and 
binds to I position of GlcNAc p: As the antibody, M EGA- ^ so 
79 antibody (Phamingen. catalog No. 09961 D, shown in 
Figures 6 and 7) is preferably used. 
Also, the present invention is a method for examining 
colorectal cancer and colorectal adenoma, which conrv 
prises reactivity of MECA-79 antibody or its equivalent ss 
with tissues, body fluid, feces or extracts thereof of ex- 
amination subjects. 

[0012] Furthermore, the present invention is any of 



said methods comprising the reaction of a iatieled probe 
to said antibody and qualitative or quantitative assay of 
the label. The preferable method for examination com- 
prises fixing the antigens present in tissues, body fluid 
or feces or extracts thereof of patients to a membrane, 
reacting with the antibody, reacting with a labeled pmbe 
and detecting the lat>el. it is preferable to insert washing 
procedures appropriately between the at>ove processes. 
Said probe includes anti-human- IgG, antibody, protein 
G, protein A, and protein L These probes are usually 
labeled. Said labels include a radioactive isotope (1251) 
and enzymes (peroxidase, alkaline phosphatase). An an- 
tibody with enzyme may involve observation of a change 
(i.e. color charige) by the reaction between the enzyme 
and the substrate. 

[0013] . Moreover, the present invention is an antibody 
reacting specifically with an antigen carrying sugar resi- 
dues, which are present in cells expressing HEC- 
GlcNAc6ST gene encoding GlcNAc-6-su If otiansf erase 
and are absent or almost absent in cells expressing 
Gk:NAc6ST-1 or GlcNAc6ST gene (excluding MECA-79 
antibody). Still furthermore, the present invention is an 
antibody reacting specifically with an antigen canying 
sugar residues, which are. present in cells transduced 
w'rth HEC-GlcNAc6ST gene encoding GlcNAc-6-sul- 
fotransferase and are absent or almost absent in cells 
transduced with *GlcNAc6ST-1 or.GlcNAc6STgene (ex- 
cluding MECA-79 antibody). 

[001 4] Still moreover, the present invention is an anti- 
body (excluding MECA-79 antibody) reacting specifically 
with an antigen carrying sugar residues, which are 
present in tissues, body fluid or feces of patients with 
colorectal cancers and colorectal adenomas and ex- 
pressed by the following general formula: 
R1 -Gal pi -3/4 (SO3-6) GlcNAc pi .R2 
(in the formula, each note is the same to the above). 
Also, the present invention is an examination reagent of 
colorectal cancer and colorectal adenoma comprising 
any of these antibodies, including MECA-79 antibody, as 
a main component 

Brief Description of the Drawings 

[0015] Figure 1 shows the results of flowcytometric 
analysis using MECA-79 antbody on colorectal cancer 
cells (COL0201 cells) and on nonnal colorectal epithelial 
cells (SW480 cells treated witii Tricostatine A), a shows 
the enzyme specificity of colorectal cancer cells 
(COLO201 cells) and normal colorectal epithelial cells 
(SW480 cells), b shows the results of flowcytometric 
analysis on the reactivity of anti-6-sulfated sugar resi- 
dues antibody with the above 2 kinds of ceils. The ordi- 
nate shows the cell frequency (the number of cells) and 
the abscissa axis shows tiie fluorescence (Arisitrary Unit). 

ngure 2 shows the result of the flowcytometric anal- 
ysis on the reactivity of MECA-79 antibody with cells 
transduced with HEC-GlcNAc6ST gene. 
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GlcNAc6ST-1 gene or l-GbNAc6ST gene. The or- 
dinate shows the cell frequency (the number of celts) 
and the abscissa axis shows the fluorescence (Ar- 
bitrary Unit). 

Rgure 3 shows the photographs of tissues stained 
with MECA-79 antibody of a colorectal cancer pa- 
tient Ca shows a colorectal cancer tissue and N 
shows non-cancer colorectum tissue. 

Rgure 4 shows the photographs of tissues of color- 
ectal cancer and nonnal colorectum of a patient 
stained with MECA-79 antibody. Ca shows cancer 
tissues and N shows non-cancer colorectum tissues 
in a to c. N shows a non-adenoamotous colorectum 
tissue and A shows adenomatous cells in d. The 
black part (brown in color) shows the presence of 
antigens recognizable by the antibody and the gray 
part (faint blue in color) shows control staining with 
methylene blue. 

Rgure 5 shows the reactivity of MECA-79 antibody 
with fecal extracts of patients. Each row from above 
shows colorectal cancer 8 cases, colorectal adeno- 
ma 8 cases, benign 8 cases and healthy control 
Scases, respectively. 

Rgure 6 shows a catalog of MECA-79 antibody 
(Pfriarmingen, catalog No. 09961 D). 

Rgure 7 shows a catalog of iyiECA-79 antibody 
(Phanmingen, catalog No. 09961 D). 

Detailed Description of the Invention 

[0016] The structure of 6-sulfated sugar residues, 
which are fittle synthesized by GlcNAc6ST-1 or by I- 
GlcNAcSST, but are synthesized only by HEC- 
GlcNAc6ST is expressed as the following genisral fonmu- 
la: 

Rl^al pi-3/4 (303-6) GlcNAc pl-RZ 
[0017] GlcNAcp,' which is the substrate of GlcNAcS- 
sulfotransf erase in a body, is carried by various sugar 
residue earner. R2.shows the earner. • 
HEC-GlcNAc6ST has been known to transfer sulfate res- '. 
idues to all kinds of GlcNAcpi-R2 previously tested ac- 
cordingto both our research and otherpeople's research 
(references 4 and 7). In contrast, GlcNAc6ST-1 and 1- 
GlcNAc6ST transfer sulfate residues only to such Glc- 
NAcp-R2 as accompanied with a specific fonn of R2. 
The case, which HEC-GlcNAc6ST but not GlcNAcBST- 
1 nor l-GlcNAc6ST can transfer sulfate residues, is 
known as a case when R2 is -SGalNAca (the structure 
after sulfation is S03-6GlcNAcpi-3GalNAca), a case 
when R2 is -SGalp (the structure after sulfation is SO3- 
6GIcNAcp-3Gaip) and a case when R2 is -2Mana (the 
structure after sulfation is S03-6GicNAcpi-2Mana) (J. 
Biol. Chem., 277: 3979-3984. 2002 and Glycobiology. 



12: 379-388, 2002). In the examination method of the 
present invention, aspedficantbodiesto anyofthethree 
. cases and antibodies cross reacting to all three sugar 
residues may be usable. 
5 [0018] GlcNAc-6-sulfotransf erase adds suffate group 
to distal GlcNAc of sugar residues and synthesizes 6- 
sulfated GlcNAc (i.e. SO3-6GICNAC) intra-cellularly. 
However, after synthesis of distal 6-sutfated GteNAc of 
sugar residues, the rhodified sugar residues are further 
10 added sugar r^idues (R1) by other enzyme groups intra- 
• cellularly, and a large variety of the structure and anti- 
genicity of the sugar residues are finally synthesized and 
produced from cells. Generally the structure added to 6^ 
sulfated GlcNAc is Gaipi^ and Gaipi-3 (referred to as. 
IS Galp1-3/4). Moreover, it is known that NeuAc a 2-3/6, 
SO3--3/6, and Fuc a1 -2/3/4 are added to the 6-sulfated 
GbNAc. the R1 part is added after the syntiiesis of 6- 
sulfated GlcNAc by GlcNAc-6-sulfotransferase. There- 
fore, R1 part is not related to the substrate specificity of 

20 such GlcNAc-6-sulfotransferases as HEC-GlcN/^ST, 
GlcNAc6ST-1 and l-GlcNAc6ST. 
[001 9] The antigens with the above sugar residues are 
present in cancer tissues' obtairi'ed from colorectal cancer 
patients by biopsy or by surgical operation, and present 

25 in such samples as serum, ascites and feces containing 
the antigens. Also, the antigen may t>e easily extracted 
from these samples using phosphate bufferedsaline. Al- 
so, the antibody against this sugar residue antigen could 
be obtained by known arts producing antibodies (e.g. 

30- Methods in Enzymology, 312: 160-179, 2000; Methods 
in Molecular Biology, 199: 203-218, 2002 et al.). 
[0020] The GlcNAc-6-sulfated sugar residues detect- 
ed by the present invention are positive not only in color- 
ectal cancers but also in colorectal adenomas, which are 

35 regarded as the birthplace of colorectal cancers. There- 
fore, using the sugar residues as a target of screening 
test, a group of patients with colorectal adenomas, for 
whom endoscopic examination or follow-up is required, 
could be detected. Compared with the occult blood test 

40 wtth anti-hemoglobin antibody, which is currently used 
for screening of colorectal cancers, the present method 
has higher yield of detection of colorectal adenomas. Al- 
so, 6-sulfated sugar residues are originally abundant in 
right-half of colorectum, if a colorectum is separated in 

^5. right-half and left-half, therefore the above method of di- 
agnosis is particularly useful for the diagnosis of color- 
ectal cancers and colorectal adenomas generated in 
right-half colorectum. Since colorectal cancers in right- 
half are not frequently positive by fecal occult blood test 

50 using anti-hemoglobin antibody, concomitant use of the 
present method may contribute to increased yield of pos- 
itive diagnosis in right-half colorectal cancers. 
The following examples are provided to illusti^ the 
present invention, but are not intended to limit the scope 

55 thereof. 
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Example 1 

[0021] Gene esqaression of GlcNAc-6-suIfotransf erase 
isozymes was examined by RT-PCR on human-derived 
colorectal cancer ceils and on nomnai colorectal epitheHal 5 
cells. In the RT-PCR analysis. PGR primers for detection 
of the expression of HEC-GlcNAc6ST gene (Genebank, 
AF1 31 235) are synthetic oligonucleotides of SEQ ID NO. 
1 for upper strand side and those of SEQ ID NO. 2 for 
lower strand side (Tm=59**C), those for GlcNAc6ST-1 io 
gene (Genebank. AB011461) are synthetic oligonucle- 
otides of SEQ ID NO. 3 for upper strand side and those 
of SEQ ID NO- 4 for lower strand side (Tnr^62'C) and 
those for l-GlcNAc6STgene (Genebank, AF1 76838) are 
synthetic oOgonucieotides of SEQ ID NO. 5 for iqsper is 
strand side and those of SEQ ID NO. 6 for lower strand 
side (T m=60**C)! 

The results are shown in Rgure 1 a. GOL0201 cells are 
typical cells showing colorectal cancer pattern, which ex- 
presses strongly _HEC-GlcNAc6ST gene and fitlle 20 
GteNAc6ST-1 and l-GicNAc6ST genes. TSA>SW4B0 
cells treated SW480 cells with tricostatinA are typical 
cells showing normal epithelial pattem, which little ex- 
presses HEC-GlcNAc6ST gene, but significantly ex- 
presses GlcNAceST and l-G IcNAcSST genes. 25 
[0022] Then, a number of anti6-sulfated sugar resi- 
dues antibody were screened based on the reactivity to 
the above two kinds of cells. In other words, antibodies, 
whteK react well with COLO201 cells and not react with 
TSA-SW480 cells, were searched. The screening of the so 
reactivity between cells and antibodies was performed 
by f lowcytometric analysis by use of FACScan (Becton 
Dickinson) stained cells with indirectfluorescent antibody 
method (the first antibody 1.0 ftg/ml. 4<'C, 30 min, the 
secondantibody rabbit anti-rat IgM antibody (Zymed Lab- 3S 
oratories), 4'*C, 30 min). 

A typical result of the analysis is shown In Figure lb. 
MECA-79 antibody (Pharmingen, catalog No. 09961 D, 
Distributor Becton Dickinson) showed strong reactivity 
with GOLO201 cells, butshowed littie reactivity wittiTSA- 
SW480 cells. The above result showed that MECA-79 
antibody is a preferable antibody for diagnosis of color- 
ectal cancers. While, G72 antibody used as a control (J. 
Biol. Chem., 273: 11225-11233, 1998) reacted signifi- 
cantly With both COL0201 ceils and TSA-SW480 celts 
and is not appropriate for diagnosis of colorectal cancers. 

Example 2 

[0023] In this example, cells transduced with HEC- so 
GlcNAceST gene, GlcNAc6ST-1 gene or l-GlcNAc6ST 
gene were prepared. Then flowcytometric analysis for 
these cells was perfonned using MEGA-79 antibody. 
For the preparation of cells transduced with HEC- 
GlcNAc6ST gene, the gene (Genebank. AF131235) in- 55 
serted into pCDNAS.I vector was used. For those with 
GlcNAc6ST-1 gene, the gene (Genebank, AB011451) 
inserted into pIRESIhygro vector was used. For those 
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with l-GlcNAc6ST gene, the gene (Genebank, 
AFl 76638) inserted into pGDrMA3:i vector was used. 
The flowcytome^c analysis was performed as in Exam- 
ple 1. 

The results are shown in Figure 2. MECA-79 antibody 
reacted strongly with those cells transduced with HEC- 
GlcNAcSST. but reacted with sFightty those cells trans- 
duced with GlcNAc6ST gene or l-GlcNAc6STgene. 

Example 3 

[0024] Colorectal cancer tissues derived from patients 
(31 cases) were stained with immunohistolog'ical staining 
using MECA-79 antibody. For immunohtstological stain- 
ing, frozen sections w'rth 10 ftm thtek were used, 1.0 
M.g/hil MECA-79 antibody was used as the first antibody, 
and a reagent kit (Vectastain) of Vecta Co. containing 
anti-rat IgM antibody was used as the second antibody 
according to the protocol of the company. 
The results are shown in Rgure 3. The antibody does 
not react with non-cancer colorectal mucosa (N) (0 case/ 
31 ca31 cases, 32%). Positive reaction rate is higher for 
cancers in rigiit-hatf colorectum (60%) and lower for 
those in left-half colon (1 9 %). 
[0025] A typical stained photographs are shown in Fig- 
ure 4. 

Rgure 4a shows the stained photograph of a color- 
ectal cancer tissue (ca) and a coiorectal non-cancer 
tissue (N) of a patient The coiorectal cancer tissue 
is strongly stained but the non-cancer tissue Is little 
stained. 

Rgure 4b shows the photograph of the same tissue 
stained using AG107 antibody. Since 
AG107antibody reacts with general GlcNAc-6-sul- 
fated sugar residues, the non-cancer tissue (N) was 
stained weTl much more than the cancer tissue (Ca) 
in contrast to 4a and GlcNAc-6-sulfated sugar resi- 
dues only could not be used f orthe specific detection 
of cancer tissues. Namely, use of such antibody as 
MECA-79, which detects the speciflc GteNAc-6-sul- 
fated sugar residues abundant in colorectal cancers 
and colorectal Adenomas, could be applied for tiie 
specific detection. 

Rgure 4c shows the example of the expression of 
the sugar residues in a colorectal cancer tissue de- 
rived from right-half colorectum. That the cancer tis- 
sue is strongly stained shows strong expression of 
the sugar residues. 

Rgure 4d shows the expression in an adenomatous 
polyposis coli. N shows non-adenomatouscolorectai 
tissue and A shows adenomatous cells. Tiie adeno- 
matous part of A is well stained by MECA-79 anti- 
body. GlcNAc-6-sulfated sugar residues, which 
could be detected by MECA-79 antibody, are ex- 
pressed abundantly in non-cancer adenomatous 
polyposis as well as in cancer tissues. Adenomatous 
polyposis coli, which is benign by itself but is regard- 
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ed as the birthplace of colorectal cancer, could be 
detected cred&ly. 

Exannple4 

5 

[0026] In this example, an enzyme-linked immuno- 
sorbent assay, which is a simple qualitative test and uses 
MECA-79 antibody for the reaction with fecal extracts of 
colorectal cancer patient, confimied the emergence of 
GlcNAc-6-sulfated sugar residues in feces of patients. io 
Sometimes sugar residue antigens are decomposed by 
enzymes secreted from fecal bacterium and could not be 
detected in feces. Therefore, the confirmation is impor- 
tant for the practicabirtty of the present invention. 0.1 g 
h uman feces was dispersed in 1 ml f eca! extraction buffer is 
(10 mfS« PBS, 1 % BSA. pH 7.5). centrifuged at B.OOOg 
for 15 min at4"C, and the supematant was recovered.. 
To 40 pJ supernatant, 1 20 |lI extraction buffer was added 
and the sample was prepared. The sample was blotted 
to a PVDp membrane (Immobilon, MiOpor. Lot 20 
K2JN2659B) by suction and the membrane was reacted 
with MECA-79 antibody, rabbit anti-rat IgM antibody, 
POD labeled goat anti-rabbit IgG antibody, and avidin- 
biotln complex solution, sequentially, after blocked for 
nonspedfic reactions, and stained in NTB solutioa 2S 
The results are shown in Figure 5. 
Positive results are 4 cases in 8 cases of colorectal can- 
cers (50 %) and 4 cases in B cases of colorectal adeno- 
mas (50 %). For benign disordere cases, 1 case gives a 
sFight positive result and almost all c^es of nomrial 30 
healthy subjects are negative. 



Claims 

35 

1 . A method for examining colorectal cancer and color- 
ectal adenoma comprising assaying the reactivity of 
an antibody to tissues, body fluid or feces of patients, " 
or extracts thereof, wherein said antibodies react 
with such antigen that is present in cells expressing ^ 
HEC-GlcNAc6ST gene encoding GlcNAc-6-sul- 
fotransferase and that is absent or almost absent in 
cells expressing GlcNAc6ST-1 or l-GlcNAc6ST 
gene. 

45 

2. The method of claim 1, wherein said antigen is 
present in cells transduced with HEC-GlcNAc6ST 
gene and is absent or almost absent in cells trans- 
duced with-GlcNAc6ST-1 gene or l-GlcNAc6ST 
gene. so 

3. The method of claim 1 or 2, wherein said antigen 
comprises the sugar residues expressed by the fol- 
lowing fomnula: 

R1 -Gal pi -3/4{S03-6) GlcN Ac pi -R2 where, R1 rep- ss 
resents sugar residues added by other enzymes and 
is not limited in structure. Gal p represents p galac- 
tose, GlcNAc p represents P N-acetylglucosamine, 



Gal pi -3/4 represents binding of 1 position of Gal p 
and 3 position and/or 4 position of GlcNAc p, (SO3- 
6) represents addition of a sulfate group to 6 position 
of GlcNAc p, R2 represents -SGalNAc o. -3Gal p or 
-2Mana and binds to 1 position of GlcNAc p. 

4. The method of any one of claims 1 to 3. wherein said 
antibody is M ECA-79 antibody (Pharmingen, catalog 
No. 09961 D). 

5. A method for examining colorectal cancerand color- 
ectal adenoma comprising assaying the reactivity of 
MECA-79 antibody or its equivalent with tissues, 
body fluid, feces or extract thereof of test subjects. 

6. The method of any one of claims 1 to 5 comprising 
reacting a labeled probe to said antibody and assay- 
ing the label qualitatively or quantitatively. 

7. An antibody (excluding MECA-79 antibody) reacting 
specifically with an antigen carrying sugar residues, 
which is present in cells expressing HEC- 
GlcNAcGST gene and is absent or almost absent in 
cells expressing GlcNAc6ST-1 orGlcNAcGSTgene. 

8. An antibody (excluding MECA-79 antibody) reacting 
specifically with an antigen canying sugar residues, 
which is present in cells transduced with HEC- 
GlcNAceST gene and is absent or almost absent in 
cells transduced witti GlcNAc6ST-1 or GlcNAc6ST 
gene. 

9. An antibody (excluding M ECA-79 antibody) reacting 
specifically with an antigen ses, 0 %), but reacts with 
cancer tissues (Ca) (1 0 cases/ canying sugar resi- 
dues, which are present in tissues, body fluid or feces 
of patients with colorectal cancer and colorectal ad- 

• enonia and expressed by the following general for- 
mula: 

R1-Gal pi -3/4 (SO3-6) GlcNAc p1-R2 
where, R1 represents sugar residues added by other 
enzymes and is not limited in structure. Gal p repre- 
sents p galactose, GlcNAc p represents p N- 
acetylglucosamine. Gal p1 -3/4 represents binding of 
1 position of Gal p and 3 position and/or 4 position 
of GlcNAc p, (SO3-6) represents addition of a sulfate 
group to 6 position of GlcNAc p, R2 represents 
-3GalNAc a, -3Gal P or -2Mana and binds to 1 po- 
sition of GicNAc p. 

10. An examination reagent for colorectal cancer and 
colorectal adenoma comprising MECA-79 antibody 
or the antibody of any one of claims 7 to 9 as a major 
component 
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Figure 2 
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Figure 5 
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Figure 6 . . . . 

BD PharMingen Technical Data Sheet 

PURIFIED RAT ANTI-MOUSE PNAd CARBOHYDRATE EPITOPE (CD62L 
Ligand) MONOCLONAL ANTIBODY 

PRODUCT INFORMATION 

Catttog Num ber; 553883 (Wbs:09861ID. 0L5 mg 

Ctone: MECA-79 

li ii im iiB^B W i; C d» ag rm F< U&>j g M d BALB/clyin^ nodesttona' 

CanteittB Pirifled lmau i n »Bln h» li n to 10 mM f topha t e buffier, pH . 

... wiib SDO mM NbQ and 0l09% (w/^ sodium aside. 

SPECIFICIIY 

The MECA-79 antibody reacts wtth sulfete-dependsnt carbohydrate epitopes of perlphexai lymph node addrcsstn 
(PNA4).2 TiK ]bffiCA-7S-reacth« antigen b dosdy assodated wtth 

ClyCAM-1, MAdCAM-I), %vhldi are w i iii r w il on htgh cndatheUal venules (ISV) In lymphoid ttasus and at alts of 
chronic Inflammation. Croaxeacthfttv with hunaan.^* ov!«.y faoAxmy primatft.' mm* pftwHfii^ ^ h>>^ 



ohsffved. MECA-79 anilfaody tnhlfatts L<selecxtn- dependent lynzphocyte and piatdet InmifQ to lymph 
and in «ftrp adhesion to (/mpteld dssue HEV'-* and Immobilized FNAd.^'^ 

PREPARAnON AND STORAGE 

The antibody was purified from tissue cutaire supernatant by afllntty tlmjnuiunpaph y. Theandbody solution should be 
stored undOutedat4^ 

USAGE 

This antibody has been tested by immunohlstochemical staining (IHC) of dtrate- piemaua d formaUn-Aaed paraffin- 
embedded sections (5- 20 Hg/mO to assure spedfid^ and reactivtty. Other reported applications Ir^Uide IHC of acetone- 
flsed Irazen sections.*-*^ Immunoprrrlp l ti m o Tf western blot analysis^'O and tn vim and in rtvo adhesion 
Uoddng.><^<AU> Stoce appShxthmis my, eaeh Inwuqgtnr wmt rfn.rtfcw%^ ajipwyrtf. fVw >T>f^fyW«,r«i ..^ 
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Figure 7 
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